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(54) ixmoi^m] mmmm^i$.Rzf^n^m^^tti6mJSHmRzf'i:<D9m:^m 



(57) 

m^] mmmm^mi^tmi^bmtammizm 




1 0 



(2) 



0-3 3 7 800 



0%]aTt'*)I.Sii*OSB«#^|.RM^ ( B ) C0±IC. 

[tf5R«3 ] a®f*iOnI^g3t^$A^'2 0%13Lii, 5 0 
[ifi5)<i|4 ] W9im\-WMm. ( B ) 

[113^58 ] ;KU h ( A ) jS:a3 0 0 n 

m-3 5 0 nmcO^^'|.3tSr)g»f-ri.iltg$:^-r-SC i: 

#^J1 (C) «0±(C, ;K';;>-4<^^-h^lii5rS^ffi^ 

ft. 

[0001] 
[0002] 



^ti, Qm^mAzm=Fi}msii.Lm.x-$>i. 

tzXA^^lX^^fz, 

[0003] ^tll^comm^rmWi-thfziblZ^^^ilfz 

m\ mmm^^^^- v ^ t^i 7 ^ )VM.crMmi.zm^ l 
fzm^ii^-thnm^m'^Ltzm^m^M.mmm-^z 
m^h^tzm^m^mx'hh . Mi.wm^.i^-Y 
ttz\ty ^ )VM.im=F\.zm^h^h^t\.zi.->x . m 
=Fmm.Ltzt t(r)mm.^m±-thm^^^t^ tcor 
hh, -m'rf=i-mn^zX'3xmt)mt^<. ni^m^ 

fzmz. ^-i^^y ^ )ij^(r>mmizmmm^-r^zb 

x'oi^±mmittim$,tti:'>fz. 

[0004] ttz. Lximf-mzWi'&^tii, t 

"^^v /i-7n^^-hw.i:mmLx h < v ^ 

[0005] ^Mi^J-ttS^^'^^'l-Ttti^^-fr-C 
^, m-k^lfz-f y'J^J^i}^it^mbLX^(>tix\<^ 

mz\t. ±m(r>w^mwt'.znLxm^m*:w^ 
x'hhw§.\<zLtznmi^hi>, ^m^z\i-^. m.. m. 

i>. ztihcr>mj(r>mmiz-:>\,^xi±. mta. :tp°psBi 
m (mum, ms^. hm-iaw) ^^m^^ 

I. 

[0006] 

m'^ryx^-yi^m<7)^nmi,z9&>0'^hitxmm.i: 
m^titm^zii. t^mmzii)^{>±mm<7)mtii^x' 

m^irt^MXt^'mThlfzl^. asftt 

"^^^mxiimb Lx<7)m^mb-miz^j:x?&b 

[0 0 07] $^>cmSi:^^TV^|,c7)(i. ZCD^mii- 
^-y-?:m^xm^'Fi^-h bUb ^rS&O-^hit^fz 

>^min'ytzmmi^<r>m^timm^j:z bx-h^. m 
^<omuiSLmm<^rs.'^mjm'rt<^m.izm^M^^n^ 
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c 0 0 0 8 ] ^(r)^m^^mm-htz!!b\,z\mm\fm. 

tmizmmm:mmwifS.mm^m(r)^izm^jL/iX' 

m^^f^x'h?>. mm^j:y'yx^y ^ commit lxh, 
^v^-yf^^^-hmmm^. mmtizi3\>^xmixh 
0. ^v^-if^^^-hmm^^mmtLxmim 
tmmmm§.i)<w^x'tin£. wux^^^^mm^k ix 
mmm. m^mizmmx'^i. 
[000 9 ] L*>t'5:**is>, 1m(r>mm^3\m^M^^i± 
mco'^izm^jiA.x'^'j h *:i!ftB^-ri. 

mzmmLxtto. 

100 10] *l^a3«DgW{±, ^V^-:n^-ht:Mlii 

^Lx%t>tii>mtt(r)ititiim&mz. ^tmmzm 
m^itiz b <r)X't hmmmmmmt^?:m^-t^ zbx- 

coo 1 1 ] 

h srffiffl t , ^<^i.i.zmmmim^^t^ mm 
Bg/i. ti-z\i^^}a^xT)v^V'^>^mi^mim^Lx 

f.ZBM.LXr^'J:^-iti:^^-hm\^m^^i>:ibX\ + 

[0012] EP*>*^Bj{i^ ( 1 ) z^-v^tfz\ty 
^^^< t tSB«*5'hRltM ( B ) im^^tlX^j:^. A> 

KB) o±{:;KU':7^:?y^^7t(i'-Ki;xAr/P'>^ 
^'^i^^liii (C) *^m$^U:2H«Bil»«l«s. 
. ( 2 ) «««c<0^m7t^$;!>>' 5 0 %J;Ui-C'J>l. CI 

rwiatt^ ( 1 ) \.z%m<rymmm^mmn(^. ( 3 ) 
nmwmw^m'ti'^ 2 0 %ah , 5 0 %*)1t$> i, 
ci:$ritsji:i-s ( 1 ) i.zMm(mm\mmm^. 
( 4 ) SH^i^n^itii ( B ) ifiWti:±&'ftb-rh 
mmx'hizb^^m^?> (Dnmis) cisbco 
mmmmmi^. (5) ^5r±^^i:-ti.^iRSis 



i: 2r1^mi:-ri. ( 4 ) {cieK^Oiim^aii*, ( 6 ) 

( B ) *\ iistfr¥ff^i:^^^^t 

■r^ (1 ) jbg ( 5 ) ^z^^ammmim^. ( ? ) 

m^^i.^'jtb^hzb^'m.bth (6) t=ieK«os 
mmmm^. ( s ) --k ti-if^^^- h ( a > *^ ^ 

:g3 0 0 nm~3 5 0 n m<7)^^'[.7t$■JgBr-rS^Stg$•^r 
t-S^ t $r*#^i: ( 1 ) TbS ( 7 ) tCfemc7)^HJBf 

mmw. ( 9 ) ( 1 ) jijs ( 8 ) «^)i,^-fti*Hcfesi 

tOSBBBrfiS^f*:«0S^SiM (C) «o±tz, .tfJ^^-.-K 

^■>- h^iig^itaifiy^L-c^'^fi.^ >r b ^^^fc-rss 

(1 1 ) { 1 ) 7!;S ( 8 ) (r>\^'nit)AZ^<m 

mmiUzm-h%,<r>x:hh^ 

[00 13] 

V^tfzMy ^)V2^^(r}W^i-j:-if^^)fi-^-^—V (A) 
c7)>^ffi^/v:J«ffi{:^i'-:5r<t t^HJ?5i^FRl!Hl (B) 

"9 . *>oBI*^**-'7 0%JaTT'3>I.S 
lf*c«0-^ri7)iKSBJ#i'l-^li ( B) coit, .-KU'^^ 
^yi^^Jt{i;K'Jx;^x;l^«>^r5'y^^fg«|pj (c) 

^'^iiXts:hi:><T)X:hh. 

[ 0 0 1 4 ] la 1 {±*^BH<7)aBBiSr«iaiiftc7)S{,»* 

y nVJJ^<r>if:^)i]-ifs^^-V (a) l lcr)J:{c^ jgsg 
*^'f-SSt.Kl 2, ;KU'^^:5':/^^/c{4'+f'Jxxx;l-'> 
1^ :^^tg«^J« 1 3 , *^BBOMHBBfi^ 

m®f*:10Ai^#(^iiS. 

[0015] *J^HBT(4v- h*^i7t{47 ^ ;l/AliciO--K 

mifhhuw^mx-h o . ^^3^^$*^ 7 5 %J3L1i. 

iF^ L<{i8 0%tLhT'$)il{±'WI$ilTt^l. h<r>^^ 

wm'}\-wMm:'Bm-hmh-^mx'ti:\^ ' 

b. m^^zX'^XW^<nimim\WMmif^iSi,X'%ts: 

v\ ^wtmkm'^'&.\^bmm^^\mm:m^Lfz\k 
mmm'^miX'ts:<ts:^. 

[0016] immXMi^- Yi(kttz\i7 -< ivmfTiir. 
fi-if -*^- h , i:}-/i^w^^< c b ffiX"^ 

htco^y ^iV-M.. %<Zbi}K'^^j:\>'^lcoii^-hb 
v^3, mr>xm^lzXr>Xi^-h^by ^ il^J^^bizS. 

s'j $ *is^ii^r^w$ m h mx-\t^£\ ^ , -«W{c{± 

2 0 0// miaT<7)J¥§ COdf J h \iU-)Vmz 

^<:ibifiX'^htz>sby ^jVAb\^\.^. 2 0 0/imJ:0 
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[0017] fi!*, 7 -f /l^A^S^Jtt-|.SB3»T 

-r^d^'jxf-i/yT:U7:5'U-h*i^<fflv^A>ix, .H^ 
t Hffl -f b $ n rt? IK $ ilT >- ^ S <50 1 .-K ij X U- y -r U 7 rJ- 

- h*»'^t;i: 'ommmmimz i^v:^-^^^^- htm 

.-K V /j-^^:^^- h b mmmMMfi^b mm txito 
zbtm^Ltz. 

[00 181 ^ZX-n^li, «^^^f*4<0S*ft:oi^T 

m^^ff^fzm^, ( 1 ) mmmmmti^^<^m±iz 
wMX'^h. ( 2 ) ^(D^izm.m.Lx^o/1-^^- 

h^WvT^C b i:M.\'^fzLfzcr>X'h^. 
l0 0l9]mtib^j:^n^'JA-^^^^-hi^-httzi± 

y ^ lUMzh^t-tib^^mmmmiMx^'^. m\- 
mmm'tmi&i:n^^'itxi:jj:\\ ^M^^m-t 

■StSfigSr^-f^tWiiLT, &:g3 0 0nm~3 50n 

mcD^^mzm-i^mm$mf/2o%aTcoh<Di)m 

[0020] j£^, Air)M.<r>mmbmm<^.'^j}-hm9m 
z:m'tmffacr>mm^mLx^ ^mRffn^£tm 
m\^Mmw{ziom^i.zm^vw.im\^hm^i:^t^ 
t io&ffiffl-tixtf , mmmfz^iX'tp < m^mmni t 
mhmx.tzmmmm:mmmm^tL:i>(r)X'h^, mz:^ 
mshi. mMff^mizmm-th^utmmizm^ 
Am^i,zm^him^t<§'\>^fztb. mfi-mmcomm 

[00 2 1] *|£BHtJ3V^T{i, t-t-^i^-h^tfzii 

m^\-s.ittmimfS.-t^. zzx'^-^ommm\-mmbii 

'^Wt V&M:ti^4 0 0 nm-8 0 OnmCr,^) izMlX 
im^MX'. ( i&^t^l 80nm~1800nmCO 

$ izmm^zmmttnf, m^b^^^^ u 
%aTb^j:mmx'$>i>, 

[0022] ^^3fe^$(^'?V^T^iSBJB^«sc7)ffl^ 
m^:ii'o^<Ob^fzi^b\^o ^izii^mmj^mt 5 

oxa^b-t^mmtLK . mzmmmm^coi^z o 



ii^wmmmii2o%\:xt. 5o*iii*<»^tv\ ^ 

I s-R-sioei.zti^^x^^mi'Z^ib^MWjmA^ 
m^^iix^^h^^m'^\imx'hh. 

[0023] -5JWm7&mi}^20%X *)i&^^bZtli:m 

tibtxmmuzbt icMi*i(cix 0 ill. 3ei7)ftj!,j'> 

wm^mii 5 0 %ia±, mL < j± 2 o %w± 50%* 
m(^i>cr,tmmm^mmt^b Lxmmx'^h(r>x'hh. 
±si(m^^^^mfzi^mi¥tfix'^tnm^0!f\-m 
mi±f^m<r>^^zm^ lx i,mm^zm^^tix\.^x tmh 

mmmi^tiit7)x\ <- ^j^^-r tjnxxs&Ji^ uxii 

[00241 ±ie«7) J; a ^5K^W#tt^^ri-5SKW^ 

^ juj^(7)m±iz-sim^t:mj^^-\t^a^(^m^izm 
fSi Ltzmmmmi^-h'^mmmmy ^ ^PAji-r-c-cuffl 
■{t^ti^<<7)miiimi^^j:^tix\.^i mm. 

54-8 5 282, ^t^^5 4 - 8 5 2 8 3 , ^^BS6 
3-1 34232, #raS6 3-239044, 
02-289339, #^¥03-178430^) , 

^mmhnmizmmx'^^. 

[00251 mmmumm^izmtixn'^m.BmMm 

b ixmmx'^ h . mmm^ht o j; < ^< i«ss#H 

m-^. mz^<ry^^ifi&'>\l<^z.i>^o\.zti:->XL 
^ t \ mWiifi^ L < m^htl6 , Zc^Xo l,zmb LT{± 

m±^j:xmi!)^^ ti>zbt<$ii>. ^zx\ mmmm^. 

^<7)-mm\^j±^mmmizmx^-\t^ij-&m^. i^x 
^^^&iimmm(D^^m\tim^j:h^j:^^mmx'htni 
X \ 1 mM.%- 5 0 m&%ti<m'^x'h h . iiA**»' 
'yt£^^hb^mm'm.^^i.^^h(r>\,z-^\,-fi 

r 0 0 2 ft 1 1 

s wrQ^mmi^bmM\f\^'^b(r>m%\Mmm. 

[00271 *^&«iRffRfijl:M<0i$ffiS:;5ffl L^ciO 
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s D. Ranc ou r ti? (BfllXIgfTlBtt, 1 99 
1^) J ^1 0 IH-l 1 IMiZsEM^tlXH'O. 

5 0 nm) (DmimtRffJiZi&m-tlZt^^X'^l, 

[0028] ■mmvxm^<r)mmtf\mt\i. -^wtm^ 

X'hh5 5 0nmir)mznLXl. 6m±. i?^L<{i 
1. l\:Xt(r>m!\mz:\^o,-^m\f\mmWkmfAbLX 

\imv\mtm\^z. tmhtc. ( i ) ±w,mkt^mmi& 
*^^v^c ( 2 ) ■siwti.znLxm^RX'hi>zt . 
(3) mmm^t-si^tczt. mmfi^tih. Kmm 
^j:mmtLx\m^>{y=j^2.. mm. s^^ksis, s 

[0029] 'mm9[-mm<r>i^mjm<7mmi:\XYf.z 
twh. :i:ix'\ms^i,zM.hmLx\^hi^mx'hhm 
mm<r>m^i5mi<zr>\^xtm-th. ^(rt^mmx-h-y 
X h m:^mzwMi:^-tti\mm^(r>m^ij'& tmt 
^mz i o xmm^^m^i^m-h z t t-x-t s , 
[0030] mmmmmmi. M^Rt<mr&t^h 

hmiviiii^-^tmim^i-^i^mx'h^ . mmRfBmt^ 

[0031 ] m^mMmtiiM^m^<7)^x'^mcom 
f^fS:«^f-A. mam:. mmtj^mxim^'^MM 

0. ^j:iiimi-z!t'txmmmzT/lrfy^ ^%^<r)iix 

[0032] xn'/r-Ax:\t, XiC-^yTi-^Yuvx)^-/ 
RF-ry^^Y-ayx^^y^m, ^iry\i-M.xf^ 

'v-^m. :3yKy'^3±)vpcxj^y-^wm^mmtn 

y. Tiuzfy. ^vrhy. ^■tyymi:mu%^ 

9. 0%JiUi*WS LV^*>\ X'0MtL<ii99. 5% 
[0033] :^^mX'iimiZ>'- hmtfdiy ^ )Vl. 



tzih. n^^mi.zi wm^\-mmi^MthmAz 
\immmx-\-wz^m'tti7r^ 'j t-Tf^A— vi^-h 

[0034] 5 n m-5 0 n mtmt L 

monmRmtLxm^L. ^^m^m^^smm 
mmiiSi<tirzi6izmni>mx'h?>. ^(r>mMimi 

^^xijmtzbx'h?>. ^mmm<7)m^^m< tx\>Mf 

mMiiJ^n ^tvrB!timjmi}^< ^j:'^Xlto. mz 

t:ntL<^j:\>\ mm^i^m^ii. BMm&m7o%i:i 

^r^>^<^^. a^(:5 0 nmj: OS-^^tmm^fim^j:h 

[0035] :a«cWt=(±^^7t^ig$& 5 0 %l:Xtt I 
;tV^B#ai7nmliLii, 1 5 nmJ3lT<7)j?$*^ 2 0% 
Ja±, 5 0%*}ltL7t:VMi$(:{±l 5nm5rlS;t, 4 0 

[0036] MjW^cOH(itt«0[8]±^a6tj^ LTIH, n 

letcie^ t tz^m t mm(r>^mx'mm&-t izt t^x- 

mmm^tzix'. mmmzx^ofm^mm-hij 

[0037] trz^'m.<7i^T . mt,z-si^mM^<n 

h, 9yyxTy. ^ •jt'tV, rJ'y^'/i/, ^'da, 
yi^a.^M., ^yijy. ^9ym<ry±wmm'^m.L 
X\-^X\i^\^, 

[0038] 3t^ttcO[6j±S: g Wi: Uz%W(S\^^ 

xmm-hztifix:%h, mnzfmr>im^m.\i'k 
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mx'hh(7^f,zMt. mnf&i^th, mMzm-miSLi-i^ 

cnmiimmmtm t^mizx 'om^-ti z t t-x-t 
hcr)X\ wmf^zmmw^mm-hzhfix'ti,, ttc 

^ff^iizmm^tiM^mco^'ximxLm^M^t^'^^j:*^ 

i>imx'^^. 

(00391 m^m.if^±^-^^fzMzii±mmt 

:hi:^m-rizbiz^j:h. mr&immmi7 mnmx' 
[0040] mmm\-Rmmi^u:^-t^— hcr,m± 
a. mm^f^nsM. mmimmmx'miiHtm'tiziiizx 

c 0 0 4 1 ] if^mx'\mmmm^<^±.^z^t,^zir^ 
'J 1^ ^ yTkmmm t fz\tr. ij :lxtiv^ V 9 y^m 

bimmmm^):. mm.w^^z^m^^htz^x:h 

Zh ^(^mm\i:m^-i:i'^Z7it V ti ---Jf h JIt 

\t. wmmm^):. \mm^-f'!^^\z'fim.Lx l * a 
<^x'hh. 

[0042] r^')^V'9y^wmutiti')'7-Mz^ 

UrJ'y^^ (-OCONH-) r^tfd^U'^lx-^J'ycOS 
-fbSrf ijffl LtzWmxh 0 , 1^ ^ >^tW«7)*IS:tt i: ® 

^m,iim9i\z^mhmmmt x^x^ts^hta 

^M'-K9;^-;K^^-h<0iajgT'J>S 2 0 0°C-3 0 OX. 
t:l§ni>^t{==5rS. ir^')^]y-^y^^mMZ(r)m 
« t> ci> ^) . 1 35» t - ;K 'J u 

[0043];K'j'^u^ yJhmmm<^m^MJ&r)^ij=. 
XMt-tX'\zi:<>^t:>ixrzi><r>x^h^ . msHi mmi 



^mm : ^ti^~m^ ( v-xAi^-, 1 9 s 4^) j 

i02 2 0H~2 3 4i:tCpJffllcie®§ilT(-^S. *^h^ 

[0044] jf«?Pje^SH«#3'[-RMIi±{cffM-t.2.# 
at tT{±tS*<&ac7)^^|ift*<Sffl-C'# , r b- h- r?- 

\lT^—^^ ^xa-jf^cria—^^^mLxm^^ti 
zixh(^^mzi.ix\iu-ivii^(ny ^ )VMz%, 

wm\,zmm^^m^^h z t *>-c'# h <^x'^mzi^ 

<^a^ •) J: -:> -C 7 ^ ;UA|Sl±*ijf ^ LT L S ^ J: 
S«^Jf-M^L^wBp{c|!iM8£^-7;^^:^:/7^;U 

md:^ mmm. 1 979^) j \>zim^tix\.^^. 
[0045] sim^f.zn-t^mm'&i^w^h^ji^Mmx' 

V\ii^{iO. l;um-2 0/zm^T-J)S, f^**?i 

iKT-ri., mzwtt'^fsim.tii^T'r^^ ^mmm 

^«i^^$iJP1- 1. Z t X'^l hZt h , 

[0046] tmmmm^Lfz<^t\iKnm<7imi<z\t 
'mi<zmtx%^'mi^W£h^j:\^^mx\ ^-Kn- 
vm. mm, mm^m^im^ixi>mh^j:^\ 
[0047] vxt(r>tia<m^iitz^^mcommmm. 
mmmmmmmt:mi§!Hziiiix^mzm.mLx, 

t:^^-h tmrntx-mti-^fzib, -en^-eosis 
mmm.t Lxmrn-tizti^x-t^. m.mi, mmm 
»immii^^:^mzm'^b'^h:frmx'mBmBMi:m 
'^Lx\^fz, zco^mxu, ( 1 ) mmm^mmi^(r)m 
it, ( 2 ) ^^i^cDm, i 3 ) mmm^mmi^b^^ 

ie<^ ( 2 ) ( 3 ) c7)is^-is-Ciffi:-«tT Lias 
mm^j:ijmx'h^, zcDmfi^^ i^mmm(r)ii. m 
ta^izm ^^h^mizmi:^ lt i t ^ & imi-ti 

*-c^)i.. vt^c^m-^h^humx-ii, 

-yti, t>oMfE.d^m^j:m^^-tt^i^com^^z, 
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[ 0 0 4 8 ] ^fc, ^tx'{zm.m^>^\-^itim<omm±iz 

#^^5 7 - 1 0 7 8 3 4^#^ag5 7-1 1 0443 

t ix'^Miumf^izms'akmmi-mtixLto 

mmzm^'^f^mmmmmmnizmmizmmzmshb 
^mtxitoitii-k<mu ^i}mrmt?> t cox- 

[0049] :i^>J/j-:t(^-hcr>Mtii&mii, mk^i 

^m<7)'pizmmmmMmm.m^-^xm 

^o:^-^^^^-hcr)fmimmiio. 6%~o. s 
%x'hh. mnmmi}^±^\'^^izii^*)i)^^ttz 
0. ^ t^izammti^^ttzoi-i^ti^hh. mm 

[0050]$ h\.zimi^(rmmimzm-hW9iim 
5 3\m^>'^)yy. 5 4{±>'7hi^'jyy, 55 

{ifc-^--, 56{i7X;U, 57{i^T'J)0, 1 0{4 

±m.[^i<zWiW.^titzmmm!mM^. som^a^m^z 
X'>xnhtihm&^i^s-t . :if^wRx\iz<n±m.<7)n 
^(r>^mi.z^m^mm\iiiii . mmmmm^LtM'^ 

[0051 ] ltaj«J^li;K'; i}-^^^^- Y<7)^]y -y h $r 
rt^ /^N- (52) (Ct5AL. t-^- (55) 
tc-h^hX^^}^.- (5 1) SrilLT, ^ffilUC'-JfJ^- 
;K^— NSr/X;!/ (56) "C'sil^l^LT^a ( 5 
7 ) tzMtiJ L^ff^D°aSrt#.|. . -e^J: a t LTJR 0 it' L^^ 

m^sh^iwm^mmwt-wb^^-^fzmmm^i^x'h 

mmmnummmms^zTT^ifz, zzx'io\m^m 
m.mw. 3 o\m\!im>.zi.'>xnwzr^^)i]-iti 

^--vmWX'h 0 . 4 0{±*%BBt=J: l.^^ft-C'figm 
[00 5 2]^fc. 7K'J;^-.-K^^-h$:ltll5^-f|.|^ 

( 1 ) m&^^m^\&^^<nx\ mmm.bm]^K-n\m 

^\.z-th. tztzLmmi,tzXof.Z}^tlim-t%'hb, 



[ 0 0 5 3 ] ( 2 ) tcKt-C{±--KU*-.tC4'^-hS: 

[00541 :^m&x'hmmmm^mi>^m^m 

ii, ^soBrffi^^Sfti^^^^ (TEM) T-ai^-C# 

m% ( I R) {ci Off 3 , SHa#^hRStMcOW4^^ 
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(54) [Title of the Invention] 

Transparent thermal insulating laminate, transparent thermal insulating material made therewith, 
and a manufacturing method thereof 

(57) [Abstract] 

[Means of solution] Polycarbonate is used as the substrate of a transparent thermal-insulating laminate, a 
transparent infiared-reflecting fibn is deposited on the substrate, and a polyurethane based or polyester 
urethane based adhesive layer is further applied. The transparent thermal-insulating laminate produced 
above is arranged at or near the wall surface of the die and injection molding of polycarbonate is 
performed. 

[Effect] A transparent thermal-insulating material where the transparent thermal-insulating laminate and 
molded item are bonded at the time of injection molding is produced. 

1 3 





I 3 - 








1 I 



[Claims of the invention] 

[Claim 1 ] A transparent thermal-insulating laminate having a solar radiation transmittance of 70% 
or below characterized by the fact that a polyurethane based or polyester-urethane based adhesive 
layer (C) is formed on the transparent infiared-reflecting film (B) of a laminate produced by depositing 
at least a transparent infiared-reflecting film (B) on one surface or both surfaces of a sheet-like or film- 
like transparent polycarbonate (A). 
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[Claim 2] The transparent thermal-insulating laminate of Claim 1 wherein the visible-light 
transmittance of the laminate is at least 50%. 

[Claim 3] The transparent thermal-insulating laminate of Claim 1 wherein the visible-light 
transmittance of the laminate is in the range of 20% to 50%. 

[Claim 4] The transparent themial-insulating laminate of Claim 1 through Claim 3 wherein the 
transparent infrared-reflecting film (B) is a metal thin-film composed mainly of silver. 
[Claim 5] The transparent thermal-insulating laminate of Claim 4 wherein at least one component 
selected fium the group consisting of copper, palladium, and gold is included in the metal thin-film 
mainly composed of silver. 

[Claim 6] The transparent themial-insulating laminate of Claim 1 through Claim 5 wherein the 
transparent infrared-reflecting film (B) has a laminate stmcture wherein a thin-film with a high refiractive 
index and a metal thin-fikn are laminated in altemating layers so as to form at least three layers. 
[Claim 7] The transparent thermal-insulating laminate of Claim 6 wherein the thin-film with a high 
refi^tive index is mainly composed of indium oxide, tin oxide, or zinc oxide. 
[Claim 8] The transparent thermal-insulating laminate of Claim 1 through Claim 7 wherein 
polycarbonate (A) is capable of blocking ultraviolet at wavelengths in the range of 300 nm-350 nm. 
[Claim 9] A transparent thermal-insulating material produced by injection molding a polycarbonate 
resin onto adhesive layer (C) of the transparent thermal-insulating laminate of the above-mentioned 
Claim 1 through Claim 8. 

[Claim 10] The transparent thermal-insulating material of Claim 9 wherein the injection molded 
polycarbonate resin has a curved surface. 

[Claim 1 1] A method of producing transparent thermal-insulating material consisting of injection 
molding a polycarbonate resin on adhesive laypr (C) of the trancparcnt thcrrrial-iiiSumiing laminate of the 
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above-mentioned Claim 1 through Claim 8 and bonding of the polycarbonate molding and transparent 
thermal-insulating laminate is achieved. 

[Detailed description of the invention] 

[0001] 

[Technical field of the invention] 

The present invention pertains to a transparent themial-insulating laminate, transparent themial-insulating 
material made therewith, and a manufacturing method thereof More precisely, the invention pertains to 
a transparent thermal-insulating laminate that can be molded to fomi a solid windowpane made of 
polycarbonate at the time of solid molding of a transparent thermal-insulating laminate by means of 
injection molding. 
[0002] 
[Prior art] 

The demand for energy-savings has been high in recent years and many ideas for blocking loss of 
thermal energy, etc. via the windows of buildings, the windows of vehicles, the windows of raibuad 
cars, etc. have been proposed. Among them, double-pane windows where a space is provided 
between two sheets of glass is known and widely used for insulation of buildings in cold climate zones. 
Also, a thermal-insulating glass having a thin-film formed on the surface of the glass that transmits visible 
light but reflects infixed rays has been designed and is being used. However, the above-mentioned 
glasses have problems associated with their use such as (1) handling requires caution and (2) flying of 
glass Segments at the time of breakage is dangerous. 

[0003] In order to eliminate die above-mentioned problems, a method is known for producing a 
transparent thermal-insulating window by bonding onto a glass pane a tranGpcrcTit tlieniicil-iiisuiaring 
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laminate comprising a thin-film having the above-mentioned fianction on the surface of a transparent 

polymer sheet or film. When a transparent insulation sheet or film is applied to the glass, flying of 
fi:agments of glass at the time of breakage of the glass pane can be prevented. But, scratches are likely 
to be produced in the polymeric material as a result of abrasion, thus, two sheets of glass are bonded to 
either surface of the transparent themnal-insulating laminate so as to prevent [the polymer film or sheet] 
fijom coming into contact with external items. Furthemiore, fomiation of the thin-film on the surface of 
the polymer film cain be done by a roll-to-roll production method; thus, productivity is increased and a 
greater [laminated] area is possible than is the case when a thin-film is ^plied directly to the surface of 
the glass. 

[0004] Furthemiore, the material used for the window is not limited to glass sheets and when a 
transparent plastic sheet, for example, an acrylic sheet or a polycarbonate sheet is used, a lightweight 
thermal-insulating window can be produced. 

[0005] As a thin-film that transmits visible light and reflects infi^red rays, semiconductor thin-films 
having a wide optical band gap and high fi'ee-electron density are known. In specific terms, tin oxide 
containing antimony, indium containing tin, etc. are known as typical examples. Furthermore, a thin-film 
wherein the thickness of the metal is adjusted to a thickness capable of maintaining transparency to 
visible light can be mentioned. In specific terms, gold, silver, copper, aluminum, nickel, tungsten, etc. 
are known, and a silver without absorption in the visible light region is a most effective material. The 
above-mentioned technology is described in detail in, for example, Food Flow Technology (Vol. 17, 
No. 3, pp. 1 K14), Surface Science (Vol. 16, No. 1, pp. 73-77), etc. 
[0006] 

[Problems to be solved by the invention] 

In a method whereby a transparent thermal-insulating laminate is annlipH to a s^lbstrate such as a glass 
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sheet or plastic sheet so as to produce a thermal insulating window, a window with a large surface area 

can be produced efficiently, but a laminating process is required; thus, formation of air bubbles and 
inclusion of dust is likely to occur in the space between the laminate and the substrate. The above- 
mentioned formation of air bubbles and inclusion of dust are major problems that cause deterioration in 
transparency of the window. 

[0007] And an additional problem is that production of a thermal insulating window with a curved 
surface is diflScult since application of the polymer sheet is done with rollers in the above-mentioned 
method. Application of thermal-insulation properties to the windshield, rear window, and roof windows 
of vehicles controls the temperature increase inside the vehicle during the summer months and conserves 
energy as required for effective temperature control. However, windows with a curved surface are 
required for these areas, and industrial production of windows with a curved surface is difficult. 
[0008] In order to eliminate the above problems, it is necessary to eliminate the process used for 
bonding the transparent thermal-insulating laminate with the substrate. In order to achieve the above 
objective, a method wherein production and bonding of the transparent thermal-insulating laminate at the 
time of molding the substrate is conceivable. In this case, it is convenient when a transparent thermal- 
insulating laminate is placed in the die prior to the time of injection of the plastic substrate and injection is 
performed for the plastic that forms the substrate material For the transparent plastic window material, 
polycarbonate resins exhibit excellent hardness and transparency, and when production of a transparent 
thermal insulating window with a curved surface is made possible, the window can be used as an 
unbreakable thermal-insulating window for vehicles and construction. 

[0009] However, when injection molding of polycarbonate is done with a conventional transparent 
thermal-insulating laminate in the die, adequate adhesion cannot be obtained and the laminate and the 
injection molding are easily separated. 
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[0010] The purpose of the present invention is to produce a transparent thermal-insulating laminate 

capable of bonding at the time of molding by means of injection molding of the transparent thermal- 
insulating laminate, and furthermore, to provide an industrial method of producing a thermal-insulating 
window with a curved surface. 
[0011] 

[Means to solve the problem] 

As a result of much research conducted by the present inventors on the present topic in an effort to 
eliminate the above-mentioned problems of the prior art, they discovered that a transparent thermal- 
insulating material having adequate adhesion can be produced when a polycarbonate is used as a 
substrate, a transparent infiared-reflecting film having transparent thermal insulating performance is 
formed on the substrate, and a polyurethane based resin layer or polyester-urethane based resin layer is 
fiirther deposited to produce a transparent thermal-insulating laminate, and the resulting transparent 
thermal-insulating laminate is arranged inside a die and injection molding is performed with 
polycarbonate, and the present invention was accomplished. 

[0012] In other words, the present invention is (1) a transparent thermal insulating laminate 
characterized by the fact that a polyurethane based or polyester-urethane based adhesive layer (C) is 
formed on transparent infi^ed-reflecting film (B) of a laminate produced by depositing at least a 
transparent infi^ed-reflecting fibn (B), having a solar radiation transmittance of 70% or below, on one 
surface or on both surfaces of a sheet-like or film-like transparent polycarbonate (A); (2) a transparent 
thermal-insulating laminate of the above-mentioned (1) wherein the visible light transmittance of the 
laminate is at least 50%; (3) the transparent thermal-insulating laminate of the above-mentioned (1) 
wherein the visible light transmittance of tiie laminate is in the range of 20% to 50%; (4) the transparent 
thermal-insulating laminate of the ahovft-mentioned (1) through (3) wlicicui ilie iransparent inlrared- 
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reflecting film (B) is a metal thin-film mainly composed of silver, (5) the transparent themial-insulating 

laminate of the above-mentioned (4) wherein at least one component selected fix)m the group consisting 
of copper, palladium, and gold is included in the metal thin-film mainly composed of silver, (6) the 
transparent thermal-insulating laminate of the above-mentioned (1) through (5) wherein the transparent 
infi:ared-reflecting film (B) has a laminated stmcture wherein a thin-film with a high refi^tive index and a 
metal thin-film are laminated in alternating layers so as to form at least three layers; (7) the transparent 
thermal-insulating laminate of the above-mentioned (6) wherein the thin-fikn with a high refi:active index 
mainly composed of indium oxide, tin oxide, or zinc oxide; (8) the transparent thermal-insulating 
laminate of the above-mentioned (1) through (7) wherein the polycarbonate (A) is capable of blocking 
ultraviolet with wavelengths in the range of 300 nm-350 nm; (9) a transparent thermal-insulating 
material produced by injection molding a polycarbonate resin onto the adhesive layer (C) of the 
transparent thermal-insulating laminate of the above-mentioned (1) through (8); (10) the transparent 
thermal-insulating material of the above-mentioned (9) wherein the injection molded polycarbonate resin 
has a curved surface; (1 1) a method of producing transparent thermal-insulating material consisting of 
injection molding a polycarbonate resin onto adhesive layer (C) of the transparent thermal-insulating 
laminate of the above-mentioned (1) through (8) and bonding the polycarbonate molding and 
transparent thermal-insulating laminate. 
[0013] 

[Embodiment of the invention] 

The present invention is a transparent thermal-insulating laminate characterized by the fact that a 
polyurethane based or polyester urethane based adhesive layer (C) is formed on a transparent infixed 
reflecting film (B) of a laminate produced by depositing at least a transparent infi:ared reflecting film (B), 
having a solar radiation transmittance of 70% or below, on one surface or both surfaces ufa sheei-iike 
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or film-like transparent polycarbonate (A). 

[0014] Fig. 1 is a cross-section view that shows the basic structure of the transparent thermal-insulating 
laminate of the present invention. Transparent infrared-reflecting film 12, window with a curved surface 
polyurethane-based film-like transparent polycarbonate 13 is formed on a sheet-like or film-like 
transparent polycarbonate (A) 1 1 and the transparent thermal-insulating laminate 10 of the present 
invention is produced 

[0015] In the present invention, a sheet-like or film-like transparent polycarbonate is used. A 
commercial material having a relatively flat surface on the side where the transparent infirared-reflecting 
film is to be formed and a visible light transmittance of at least 75%, preferably, at least 80% can be 
used in this case. When the surface on the side where the transparent infi^ed-reflecting fibn is to be 
formed is not flat, formation of a film-like transparent infrared-reflecting film layer is difficult When the 
visible-light transmittance is low, a transparent laminate cannot be produced upon applying the 
transparent infi:ared-reflecting film. ' 

[0016] In the present invention, a sheet-like or film-like polycarbonate is used. Those that can be 
taken-up on a roll are referred to as fibn-like, and those that cannot be taken-up on a roll are referred to 
as sheet-like. Thus, the material is classified as a film or a sheet depending on the thickness of the 
material and no clear boundary exists. In general, a polycarbonate with a thickness of 200 ^m or less is 
referred to as film and a polycarbonate with a thickness greater than 200 )jm is referred to as sheet. In 
the present invention, either a sheet-like or film-like polycarbonate can be used as long as the material is 
flat. When the material is in the form of a roll, it is convenient for continuous mass production by means 
of a roll-to-roll process, and production of a transparent thermal-insulating laminate can be done 
economically. 

[001 7] In the past, polyethylene terephthalate which has high trancparcncy aiid lu^i impact resistance 
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has been wddely used for transparent thermal-insulating laminates having a polymer film for the base 

material, and those commercially available are made of polyethylene terephthalate. However, thenmal 
shock resistance is not adequate for polyethylene terephthalate. When a transparent themial-insulating 
laminate having the base material made of the above-mentioned material is arranged at or near the wall 
surface of a die and injection molding of polycarbonate is performed, the polyethylene terephthalate 
undergoes structural failure due to heat and bonding with polycarbonate does not take place. As a 
result of a careful examination of samples destroyed after injection molding, it was found that lamellar 
destruction of polyethylene terephthalate took place at and near the boundary with the transparent 
infrared-reflecting film and that delamination of the injection molded polycarbonate and transparent 
thermal-insulating laminate resulted. 

[001 8] As a result of further studies conducted on many materials used as base materials by the present 
inventors, they discovered that polycarbonate satisfies the following two conditions: (1) a transparent 
tnfi:^ed-reflecting film can be formed on the surface and (2) destmction does not occur upon injection 
molding of the polycarbonate. 

[0019] Components such as ultraviolet absorbers are mixed with the base material polycarbonate sheet 
or film ahead of time and an ultraviolet blocking effect can be imparted. As materials capable of 
blocking ultraviolet, those with a light transmittance for ultraviolet with a wavelength in the range of 300 
nm^-SSO nm that is 20% or below are desirable and those for which it is 10% or below are even more 
desirable. 

[0020] In recent years, the importance of products with an ultraviolet blocking effect is on the increase 
fix)m the standpoint of health and cosmetic purposes, and a transparent thermal-insulating laminate with 
a base material having an ultraviolet blocking eflFect is used, thermal insulating performance as well as 
ultraviolet blocking effect can be achieved as well. Especially, when the transparent 
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laminate of the present invention is used for the windows of vehicles, a transparent thermal-insulating 

laminate with an ultraviolet blocking effect can be useful. 

[002 1 ] In the present invention, a transparent infrared-reflecting film is formed on one surface or both 
surfaces of a sheet-like or film-like transparent polycarbonate. In this case, transparent infiared- 
reflecting film means a thin-film that transmits visible light (light with a wavelength of 400 nm-800 nm) 
but reflects infi^red ray (light with a wavelength of 780-1800 nm). In specific terms, a thin-film having 
a solar radiation transmittance of a laminate having a thin-film on the base material polycarbonate of 
70% or below can be mentioned. 

[0022] The solar radiation transmittance is designed according to qjpHcation of the transparent thermal- 
insulating material. When a clear view is desired, a visible light transmittance of at least 50% is required, 
and when a lesser degree of clear view is desired, visible light transmittance in the range of 20% to 50% 
is suitable. In this case, the visible light transmittance and solar radiation transmittance used in the 
present invention are optical values based on the test method specified in JlS-R-3106. 
[0023] When the visible light transmittance of the above-mentioned laminated is less than 20%, the light 
that enters a room is reduced when said laminate is used as a window material, and the room becomes 
daik. When the solar radiation transmittance is high, thermal insulating performance is lost since the 
irifrared component that causes an increase in the temperature inside the room is transmitted. In other 
words, a material having a low solar radiation transmittance and having a visible light transmittance of at 
least 50%, preferably, 20% to 50%, can be used effectively as a transparent thermal-insulating laminate. 
When the laminate satisfies the above-mentioned optical characteristics, a transparent infrared- 
reflecting film can be formed on one surface or on both surfaces. In general, a transparent thermal- 
insulating laminate that satisfies the above optical characteristics can be produced by formation upon a 
single surface, thus, it is not necessary to add an extra process. 
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[0024] For the thin-film material having the above-mentioned characteristics, metals such as gold, silver, 

copper, aluminum, nickel, and tungsten are known, and a transparent themial insulating sheet and 
transparent themial insulating film having the above-mentioned film at an appropriate thickness on a 
polymer sheet or film are being used in practice and many patent applications have been submitted (for 

i 

example, Japanese Kokai [Unexamined] Patent Application No. Sho 54-85282, Japanese Kokai 
[Unexamined] Patent Application No. Sho 54-85283, Japanese Kokai [Unexamined] Patent 
Application No. Sho 63-134232, Japanese Kokai [Unexamined] Patent Application No. Sho 63- 
239044, Japanese Kokai [Unexamined] Patent Application No. Hei 02-289339, Japanese Kokai 
[Unexamined] Patent Application No. Hei 03-1 78430, etc.). 

The above-mentioned prior art can be used for the transparent infi'ared-reflecting fibn in the present 
invention as well, and in particular, silver that does not exhibit absorption in the visible-light region can 
be used effectively in this case. 

[0025] A silver thin-film exhibits excellent optical characteristics, and can be used effectively as a 
transparent reflective film. Weather resistance of a silver thin-film is slightiy inferior, and when exposed 
to a high humidity environment or an intense light is applied, the thin-film silver undergoes coalescence 
and forms silver particles with a diameter of approximately 1 |im'^50 )im at localized positions. And the 
area with the silver particle ^pears white and the surface appearance is reduced, and becomes a major 
problem when used for windows. Thus, in order to increase the weather resistance of the thin-fikn 
silver, a method whereby copper, palladium, gold or a mixture of two or more of these materials is 
mixed with the silver can be mentioned. The amount used is an amount that does not cause 
deterioration in the optical characteristics of the silver thin-film, and in general, an amount in a range of 1 
wtycr-50 wt% is suitable. When the mixing ratio is insufficient, an increase in the weather resistance of 
the thin-film silver cannot be expected. On the other hand^ when the mixing nitic is too liigli, llic visibie 



-13- 



KOKAI PATENT APPLICATION NO. HE1 10-337800 

light transmittance of the silver thin-film is reduced and optical characteristics are reduced, 

[0026] When a single layer of a metal thin-film is formed on the surface of the base material essentially 

required to have high light transmittance, the visible light basically undergoes reflection, and as a result, 

visible light transmittance is reduced. In order to increase the optical characteristics of the transparent 

t 

infiBred-reflecting film, a film having a laminate stmcture wherein a metal thin-film and a thin-film with a 
high refi:active index are formed in alternating layers can be used. 

[0027] The method of the present invention utilizes the nature of an antireflective film, and the method is 
described in detail in "Optical Membrane Users Handbook, James D. Rancour (Industrial Daily 
Publication, 1991)" pp. lOKl 1 1 , and a thin-film with high refi:active index and metal thin-film each 
having an appropriate thickness are laminated so that reflection at a specific wavelength (for example, 
visible light region of 550 nm) can be selectively reduced. When the above-mentioned technology is 
used, a selective increase in the visible light transmittance is possible without reducing the solar radiation 
transmittance. 

[0028] The high refiactive index of the thin-film with a high refiiBctive index means a refi:Bctive index of 
at least 1.6, preferably at least 1.7, for light of 550 nm in the visible light region. In addition to a high 
refi:^tive index, (1) good adhesion with the metal thin-film, (2) transparency to visible light, (3) capacity 
to fomi a thin-film, etc. are required for the material having a high refi:active index. As examples of 
typical materials, indium oxide, tin oxide, zinc oxide, titanium oxide, etc. can be mentioned. 
[0029] The method of producing the transparent infi::ared-reflecting film is explained below in fiirther 
detail. In this case, a method of producing a silver thin-film that can be used effectively as the above- 
mentioned film is explained in detail. When a diflferent metal is used, a transparent infi:ared-reflecting 
film can be produced according to the method used for the silver thin-film. 
[0030] For methods used in production of a silver thin-film, the wet process mcuiod and tiie dry 
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process method can be mentioned. Wet process is a general term used for plating processes, and is a 

method wherein silver is deposited from a solution and a film is formed, and methods such as the silver 
mirror reaction. Meanwhile, the dry method is a general term used for vacuum film formation 
processes, and resistance heated vacuum deposition, electron beam heated vacuum deposition method, 
ion plating method, ion beam assisted vacuum deposition method, sputtering method, etc. can be 
mentioned. Among those listed above, vacuum film formation wherein continuous film formation is done 
by means of a roll-to-roll system is preferred. 

[003 1] The vacuum deposition method is a method wherein a raw material metal is made molten in a 
vacuum container using an electron beam, resistance heating, induction heating, etc. and the vapor 
pressure is increased to evaporate, and the vapor is adsorbed on the base material. In this case, a gas 
such as argon or nitrogen is introduced to the vacuum container in an amount of at least 10 mPa to 
generate a plasma, as needed. 

[0032] For the sputtering metiiod, DC magnetron sputtering, RF magnetron sputtering, ion beam 
sputtering, ECR sputtering, conventional sputtering, conventional RF sputtering, and conventional DC 
sputtering, etc. can be used. In the above-mentioned sputtering methods, a sheet-like target made of 
silver can be used for the starting raw material. In this case, helium, neon, argon, krypton, xenon, etc. 
can be used for the sputtering gas, and among those listed above, argon is especially desirable. The 
purity of tiie gas is at least 99.0%, and at least 99.5% is especially desirable. 

[0033] In the present invention, a sheet-like or fibn-like polycarbonate is used for the base material. It 
is necessary to remember that polycarbonate is a material with relatively high moisttore absorption when 
vacuum film formation method is used. When polycarbonate is placed inside the container and a 
vacuum is formed, the absorbed moisture slowly ev^orates and a vacuum exhausting process requires 
a long time or moisture is included a<; an irnniiriH/ fv.e trcmcparcnt iriSBreu-icuccLing Sim produced; as 
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a result, adhesion with the base material is reduced, or weather resistance or the optical characteristics 
of the film itself are reduced. Therefore, when production of a transparent infi^ared-reflecting film is 
done by means of a vacuum film formation process, it is necessary to use a polycarbonate sheet or film 
that has been thoroughly dried by means of a heat treatment, etc. 

[0034] The thickness of the silver thin-film is preferably in the range of 5 nm-50 nm, and in a range of 7 
nm-40 nm is especially desirable. The silver thin-film is formed as a transparent infiBred-reflecting film 
and used as a fikn that reflects infi:ared and reduces solar radiation transmittance. It is necessary for the 
thickness of the film to satisfy the above-mentioned requirement. The same is true for the other 
materials. When the thickness of the silver thin-film is increased, the solar radiation transmittance is 
reduced. When the thickness of the above-mentioned film is too low, adequate infixed reflectivity 
cannot be achieved and solar radiation transmittance is increased. On the other hand, when the 
thickness of the above-mentioned layer is too high, visible light transmittance cannot be achieved, and 
thus, is not desirable. In the case of a silver thin-film, a thickness suflBcient to achieve a solar radiation 
transmittance of 70% or below is at least 5 nm. On the other hand, when the thickness exceeds 50 nm, 
transparency is lost, and thus, is not desirable. Therefore, a silver thin-film thickness of 5 nm-50 nm is 
used and an adjustment is made to achieve the target visible light transmittance. 
[0035] In specific terms, when a visible light transmittance of at least 50% is desired, a film thickness in 
the range of 7 nm to 15 nm is suitable, and when a visible light transmittance in the range of 20% to 
50% is desired, a thickness in the range of 1 5 nm to 40 nm is suitable. When otiier materials are used 
as the transparent infi^ed-reflecting film, the thickness is adjusted appropriately to form a solar 
radiation transmittance of 70% or less. 

[0036] When copper, palladium, gold, etc. is included for the purpose of increasing the weather 
resistance of the silver thin-film, a specific amount of copper, palladium^ gold, etc. is included iii llic raw 
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material silver and film formation is carried out as explained above. For measurement of the thickness 

of the film, the tracer method, multiple-beam interferometry, micro-balance, quartz resonator method, 

etc. can be mentioned. When the quartz resonator method is used, measurement of the thickness of the 

film can be done during the course of film formation; thus, the method is suitable for production of a film 

t 

with the desired film thickness. Furthermore, a method wherein the film formation conditions are 
determined ahead of time, and film formation is carried out for samples of the base material and the 
relationship between the film formation time and film thickness is determined and the thickness of the film 
is controlled according to the film formation time can be used as well. 

[0037] Furthermore, metal impurities such as nickel, iron, cobalt, tungsten, molybdenum, tantalum, 
chromium, indium, manganese, and titanium may be included in an amount that does not cause a 
reduction in the optical properties, especially, a significant reduction in visible-light reflectivity. 
[0038] Furthermore, production of a thin-film with a high refiactive index used for an improvement in 
optical properties can be done using the above-mentioned wet method or dry method known for 
production of thin-films. Production can be carried out as explained above with an appropriate starting 
raw material. For example, for production of indium oxide thin-film, the resistance heating vacuum 
deposition method, electron beam heated vacuum deposition method, sputtering method, etc. can be 
used v^th indium oxide as the raw material. Indium oxide, tin oxide, and zinc oxide have visible-light 
transmittance and are conductive materials. Film formation with those materials is made possible when 
the DC sputtering process where conductivity is required for the raw material can be used in tiiis case; 
thus, it is suitable for mass production. Furthermore, the above-mentioned materials can be produced 
using the same method as used for the silver tiiin-film, thus, production of a laminate can be done 
continuously. Furthennore, as a different film formation method that can be used, the ion plating method 
or reactive sputtering method where indium is used as the raw material and film formation is carried out 
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as the film is being oxidized by oxygen or an oxidizing gas introduced to the vacuum container. 

[0039] In order to increase optical properties, it is desirable to increase the number of metal thin-film 
and thin-film with a high refi^tive index laminates. However, when the number of laminates is too high, 
an excessive energy is required, thus, lamination of approximately 7 layers is suitable. 
[0040] When corona discharge treatment, glow discharge treatment, chemical treatment, coarsening 
treatment, etc. are carried out for the surface at the time of deposition of the transparent infi:^ed- 
reflecting film on the polycarbonate, adhesion between the thin-fihn and polymer can be increased 
[0041] In the present invention, a polyurethane based film-like transparent polycarbonate is fiirther 
produced on the above-mentioned transparent infi^ed-reflecting fibn. The above-mentioned adhesive 
is formed on the transparent infi-ared-reflecting film so that the injection molded polycarbonate and 
transparent thermal-insulating laminate are bonded at the time of injection molding. When injection 
molding of the polycarbonate is done v^thout the above-mentioned adhesive, bonding of the injection 
molded polycarbonate and the transparent thermal-insulating laminate does not take place and 
separation is likely to occur. 

[0042] Polyurethane based adhesive refers to an adhesive that utilizes curing of polyurethane containing 
urethane bonds (-OCONH-) in the polymer, and exhibits excellent flexibility and adhesive properties, 
and is widely used for the soles of shoes, etc. where absorption of vibration is required. Furthemiore, 
polyurethane based adhesives exhibit excellent thermal shock resistance required for adhesives of the 
present invention. In other words, [when the polyurethane based adhesive is] exposed to a temperature 
in a range of 200» C--300* C, which is the temperature of the molten polycarbonate, for the several 
seconds after the molten polycarbonate comes in contact with the transparent thermal-insulating laminate 
in the die at the time of injection molding of the polycarbonate, the polyurethane based adhesive is 
capable of withstanding the above-mentioned thermal shock. Furthermore, the polj'urethanc based 
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adhesive exhibits excellent flexibility based on the urethane, thus, stress fonned at the time of injection 

molding of the polycarbonate is reduced, and structural flaws such as cracks can be prevented. 
[0043] The mechanism of the curing reaction of polyurethane base adhesives is well-known and is 
explained in detail in "Kohichi Nakamura: Structural Adhesives (CMC, 1984)", pp. 220* 234, etc. 
Furthemiore, a polyester urethane based adhesive having the same properties as polyurethane based 
adhesive can be used in this case as well. 

[0044] As a method used for formation of an adhesive layer on the transparent infrared-reflecting film, 
conventional coating method can be used, and coating can be done by standard coaters such as a blade 
coater, rod coater, knife coater, squeegee coater, reverse roll coater, transfer roll coater, gravure coater 
or kiss coater. When the above-mentioned method is used, continuous coating of the adhesive on a 
rolled film can be achieved for, thus, productivity can be increased. In this case, the adhesive is coated 
onto the film supplied fix)m a supply roll and the film is subsequently taken up by a take-up roll, hi 
order to prevent blocking of the film after take up, it is necessary to apply a release sheet or masking 
film on the surface where the adhesive is coated. Among those listed above, a coated film with a 
uniform thickness can be formed over a wide range of viscosities when a reverse roll coater is used; 
thus, this method is widely used in the field. Coating of the adhesive layer is described in detail in "Yuhji 
Harasaki: Coating Methods (Maki Publications, 1979)". 

[0045] The thickness of the adhesive layer is not especially limited as long as unifomi coating can be 
achieved without sacrificing the transmittance of visible light. In general, the thickness of the adhesive 
layer is in the range of 0.1 ^m-'20 )Lim. When the thickness of the above-mentioned layer is too low, a 
uniform adhesive layer cannot be produced and adhesion is partially reduced. On the other hand, when 
the thickness is too high, flexibility is reduced. The thickness of the adhesive layer can be controlled 
through adjustment of the adhesive or width of the coater or coating speed- 
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[0046] A hardcoat layer, soil-proof layer, ultraviolet-absorbing layer, etc. can be formed on the surface 

on the opposite side from the adhesive layer, as needed, as long as the optical properties are not 
degraded. 

[0047] The transparent thermal-insulating laminate of the present invention produced as described 
above is ananged on the die with the adhesive layer facing upward and injection molding of 
polycarbonate is performed. The above-mentioned laminate is bonded with the polycarbonate and 
solidified; thus, the laminate produce can be used as a transparent thermal-insulating window. In the 
past, production of the transparent thermal-insulating window has been done by bonding the transparent 
thermal-insulating laminate to a substrate. When the above-mentioned method is used, the process 
required three steps: (1) production of the transparent themial-insulating laminate, (2) molding of the 
substrate, and (3) bonding of the transparent thermal-insulating laminate and substrate. The method of 
the present invention is a revolutionary method whereby the above-mentioned processes (2) and (3) are 
carried out at the same time. Furthermore, in the method of the present invention, when a curved 
surface die is used for injection molding, a transparent thermal-insulating window having a curved 
surface can be easily produced. When the above-mentioned conventional method is used, it is difficult 
to achieve bonding of a transparent thermal-insulating laminate with a substrate having a curved surface. 
Especially, bonding is made impossible when a substrate with a three-dimensional curved surface is 
used. When the method of the present invention is used, production of a transparent thermal-insulating 
laminate having a curved surface can be done easily. 

[0048] Methods of forming a resin layer on the surface of a transparent infrared-reflecting film have 
been proposed (for example, Japanese Kokai [Unexamined] Patent Application No. Sho 57-107834, 
Japanese Kokai [Unexamined] Patent Application No. Sho 57-1 10443, etc.). However, in the above- 
mentioned prior art, the resin layer is formed for the purpose of protection of the reflective fi 
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for the purpose of imparting the function of an adhesive layer. Furthermore, bonding with the molding at 

the time of injection molding is not even hinted. The method of the present invention whereby a 
transparent thermal-insulating laminate having a base a polymer base material is bonded with the 
molding at the time of injection molding is an entirely new method. 

[0049] Injection molding of polycarbonate can be done using a conventional molding machine such as 
screw-type injection molding machine or plunger-type injection molding machine. Conditions whereby 
a low mold contraction factor can be achieved are used since molding is done while the transparent 
thermal-insulating laminate is arranged inside the die. The mold shrinkage factor of polycarbonate is in 
the range of 0.6%rO.8%. When the mold shrinkage factor is high, warping or delamination is likely to 
occur. As a means to reduce the mold shrinkage factor, it is effective when the cylinder temperature 
and the die temperature are set at a relatively high temperature. 

[0050] In the follovmg, the manufacturing method of the present invention is explained further with 
reference to Fig. 2. Fig. 2 shows an example of the injection molding machine used in the present 
invention, and is a screw-type injection molding machine. In the figure, 51 is the screw, 52 is the 
hopper, 53 is the injection cylinder, 54 is the shift cylinder, 55 is the heater, 56 is the nozzle, 57 is the 
die, and 10 is the transparent thermal-insulating laminate arranged inside the die, and 30 is the molding 
produced upon performing injection molding. In the present invention, the transparent thermal-insulating 
laminate is arranged at tiie wall surface inside the die in such a manner that the surface having the 
adhesive layer comes in contact witii the die and injection molding of polycarbonate is performed. 
[005 1] In this case, polycarbonate pellets are poured into hopper (52), heating is provided by heater 
(55), and die flow rate of the molten polycarbonate is adjusted by nozzle (56) using screw (51) and 
injection molding is perforaied for die (57) so as to produce a molding. The molding subsequently 
removed fiom the die is a solid transparent thermal-insulating material mmnrising a tranGparcnt thenual- 
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insulating laminate. When a die \vith a curved surface, as shown in Fig. 2, is used, a transparent 

thermal-insulating material having a curved surface can be produced. The cross-section view of the 
transparent thermal-insulating material produced as explained above is shovra in Fig. 3. In this case, 10 
is transparent thermal-insulating laminate, 30 is the polycarbonate molding produced by injection 

i 

molding, and 40 is a transparent thennal-insulating material solidified vdth the molding produced by the 
method of the present invention. [0052] In the following, the warnings and precautions to be observed at 
the time of injection molding of the polycarbonate are listed: 

(1) A higher resin temperature and injection pressure are used since the flow properties at the time of 
molding are low. However, when the temperature used is too high, cracks are likely to form due to the 
mold shrinkage factor, as explained above. 

(2) The moisture absorption of polycarbonate is high and when molding is done while moisture is 
absorbed, the resin is likely to undergo an hydrolysis reaction and become brittle; thus, a thorough 
drying is required for the resin before molding. 

[0053] The above-mentioned (2) is especially important at the time of injection molding of the 
polycarbonate and special precautions are required. It is desirable when the resin material placed in the 
container is thoroughly dried ahead of time and further drying is performed in the hopper using a dryer 
or heating by infixed. 

[0054] The method of analysis of the stmcture of the transparent thermal-insulating laminate of the 
present invention is explained below. For measurement of the thickness of each portion of the 
polycarbonate sheet or film, transparent infi^red-reflecting fibn, and adhesive layer, the cross-section 
area of each portion was measured using a transmission-type electron microscope (TEM). 
Furthermore, the thickness of a relatively thick polycarbonate or film can be measured by microgage. 
Analysis of the material used for the polycarbonate or film and adhesive layer was don^ with an in&arcd 
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Spectrometer (IR). Analysis of the material used for transparent infrared-reflecting film was performed 

by a fluorescent X-ray spectrometer (XRF). Furthermore, elemental analysis was done with an X-ray 

microanalyzer (EPMA). Furthermore, a composition analysis was made in the depth direction as 

etching was performed for the transparent thermal-insulating laminate having the transparent infixed- 

■ 

reflecting film by means of an auger electron spectrometer (AES). 
[0055] 

[Application Examples] In the following, the present invention is fijrther explained with ^plication 
examples. 

[0056] In this case, the visible light transmittance and solar radiation transmittance in the following 
application examples are based on the specification of JIS-R-3106, and measurements were made for 
the light transmittance at wavelengths in the range of 340 nm-1800 nm with a spectrophotometer 
(Hitachi Co., Ltd., U-3400) and calculations were made according to the values obtained. 
[0057] Application Example 1 

Sputtering was performed for an indium oxide with purity of 99.9% onto one surface of a polycarbonate 
film (thickness of 200 |jjn, visible light transmittance=87%) using a sputtering gas made of a mixture of 
argon and oxygen (partial pressure of oxygen is 10% of the total pressure) by means of a DC 
magnetron sputtering process and a thin-film layer with a thickness of 40 nm was produced. Sputtering 
was further performed for silver with a purity of 99.9% using a sputtering gas of argon by means of the 
DC magnetron sputtering method and a metal thin-film with a thickness of 10 nm was produced. 
Furthermore, a diin-film layer with a high refiactive index with a thickness of 40 nm was produced on 
the above-mentioned layer so as to produce a transparent infiared-reflecting film with a three-layer 
structure. Subsequently, measurement was performed for the visible light transmittance and solar 
radiation transmittance of the layer produced. Furthermore, a polyester urethane based adhesive 
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(product of Toyo Boseki Co., Ltd., Biron UR1200) was coated onto the above-mentioned transparent 

uifrared-reflecting film produced using a reverse roll coater and drying was done at a temperature of 
100» G to produce an adhesive layer with a thickness of 1 )im and production of a transparent thermal- 
insulating laminate was achieved. 
[0058] Application Example 2 

The adhesive was changed to a urethane based adhesive (product of Sekisui Chemical Co., Ltd., S- 
Dine UX-10) and the thickness was changed to 0.5 imn and production of a transparent thermal- 
insulating laminate was carried out as in implication Example 1 . 
[0059] Application Examples 3-5 

For the silver included in the metal thin-film, 10 wt% of palladium was added (Application Example 3), 
10 wt% or copper was added (Application Example 4) or 10 wi% of gold (Application Example 5) 
was added and production of a transparent thermal-insulating laminate was performed as in the case of 
Application Example 1. 
[0060] Application Example 6 

The thin-film layer with a high refi:BCtive index was omitted and production of a transparent thermal- 
insulating laminate was carried out as in the case of Application Example 1 using a metal thin-film alone. 
[0061] Application Example 7 

Sputtering was performed for an indium oxide with purity of 99.9% onto one surface of a polycarbonate 
film (thickness of 200 jim, visible light transmittance=87%) using a sputtering gas made of a mixture of 
argon and oxygen (partial pressure of oxygen is 10% of the total pressure) by means of DC magnetron 
sputtering method and a thin-film layer with a refi:active index of 50 nm was produced. Sputtering was 
fiirther performed for a silver with a purity of 99.9% using a sputtering gas of argon by means of DC 
magnetron sputtering and a metal thin-film with a thickness of 22 nm was produced. Furthermore, a 
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further thin-film layer with a high refractive index with a thickness of 50 nm was produced on the above- 
mentioned layer so as to produce a transparent infrared-reflecting film with a three-layer structure. 
Subsequently, measurements were made of the visible light transmittance and solar radiation 

transmittance for the layers produced. Furthermore, a polyester-urethane based adhesive (product of 

t 

Toyo Boseki Co., Ltd., Biron UR1200) was coated onto the above-mentioned transparent infi:ared- 
reflecting film produced using a reverse roll coater and drying was done at a temperature of lOO C so 
as to produce an adhesive layer with a thickness of 1 |xm and a transparent thermal-insulating laminate 
was produced. 

[0062] Application Examples 8-10 

For the silver included in the metal thin-film, 10 wt% of palladium was added (^plication example 8), 
10 wt% or copper was added (appHcation example 9) or 10 wt% of gold (application example 10) was 
added and production of transparent thermal-insulating laminate was carried out as in the case of 
Application Example 7. 
[0063] Comparative Example 1 

Production of a transparent infim^ed-reflecting film was carried out as in the case of Application 
Example 1 but production of an adhesive layer was not possible. 
[0064] Comparative Example 2 

Production of a transparent infi^ed-reflecting film was carried out as in the case of Application 
Example 6 but production of adhesive layer was not possible. 
[0065] Comparative Example 3 

Instead of polycarbonate film, polyethylene terephthalate film (thickness: 188 )im) was used and 
production of a transparent thermal-insulating laminate was carried out as in the case of Application 
Example 1. 
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[0066] Each transparent thermal-insulating laminate produced above was arranged on the wall surface 
of the molding die with the transparent infrared-reflecting film facing outward and injection molding of a 
polycart)onate resin was performed using an inline screw system injection molding machine. In this 
case, polycarbonate was used as the dry pellet, and the cylinder temperature used was 250 C, die 
temperature was 100*C, screw rotation speed was 60 rpm, injection pressure was 1500 kg/cm^ (147 
MPa), injection molding time was 20 seconds. The molding was removed ftom the die and an 
examination was made of adhesion of the transparent thermal-insulating laminate to the injection molded 
polycarbonate. The reisults obtained are summarized in Table I below. 
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[0067] 



[Table I] 





Base material 


Mat rial us d 
for adhesive 
layer 


VisibI -light 
transmittance 


S larradiati n 
transmittance 


Condition after 

injection 

molding 


Application 
Example 1 


PC 


Polyester- 
urethane based 


79% 


51% 


Absence of 
peeling 


Application 
Example 2 


PC 


Urethane based 


79% 


51% 


Absence of 
peeling 


Application 
Example 3 


PC 


Polyester- 
urethane based 


71% 


54% 


Absence of 
peeling 


Application 
Example 4 


PC 


Polyester- 
urethane based 


72% 


53% 


Absence of 
peeling 


Application 
Example 5 


PC 


Polyester- 
urethane based 


77% 


53% 


Absence of 
peeling 


Application 
Example 6 


PC 


Polyester- 
urethane based 


70% 


51% 


Absence of 
peeling 


Application 
Example 7 


PC 


Polyester- 
urethane based 


45% 


24% 


Absence of 
peeling 


Application 
Example 8 


PC 


Polyester- 
urethane based 


38% 


23% 


Absence of 
peeling 


Application 
Example 9 


PC 


Polyester- 
urethane based 


44% 


23% 


Absence of 
peeling 


Application 
Example 10 


PC 


Polyester- 
urethane based 


32% 


21% 


Absence of 
peeling 


Comparative 
Example 1 


PC 


None 


79% 


51% 


Peeling 
observed 


Comparative 
Example 2 


PC 


None 


79% 


51% 


Peeling 
observed 


Comparative 
Example 3 


PET 


Polyester- 
urethane based 


78% 


52% 


Peeling 
observed 



As shown in the results obtained above, peeling is absent in the transparent thermal-insulating laminates 
of the present invention at the time of injection molding. 



-27- 



KOKAI PATENT APPLICATION NO. HE! 10^37800 

[0068] 

[Effect of the invention] 

According to the present invention, it is possible to produce a transparent thermal-insulating laminate 
where bonding can be achieved at the time of injection molding of the polycarbonate, and industrial 
production of a transparent thermal-insulating window with a curved surface can be done eflBciently. 

[Brief description of the figures] 

[Fig. 1] A cross-section view of the transparent thermal-insulating laminate of the present invention. 
[Fig. 2] A drawing of an example of an injection molding machine. 

[Fig. 3] A cross-section view that shows an example of the transparent thermal-insulating material of the 
present invention. 
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[Explanation of codes] 



10 


Transparent themial-insulating laminate 


11 


Polycarbonate sheet or film 


12 


Transparent infrared-reflecting film 


13 


Adhesive layer 


30 


Polycarbonate molding 


40 


Transparent themial-insulating material bonded with transparent thermal-insulating laminate 


51 


Screw 


52 


Hopper 


53 


Injection cylinder 




oiiiiL t/yiinucr 


55 


Heater 


56 


Nozzle 


57 


Die 
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